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INTRODUCT ION

The purpose of this paper 1s to research and explcre the
available programs and curricula in Ceonstruction Engineering and
Management and assess their applicability to the needs of the
civil engineering segments of the Y.E. Armed Forces. The
writer' = interest in this subject was pigued by discussions with
fellow cfficers who had attenced various institutions fo? similar
prcgrams. €Cpinions and levels of satisfaction with the programs
seemed to vary widely. yet no apparent action had been taken to
guide potential students to the more gratifying and appropriate

schools.

To identify the need for construction engineering and
management, a short history of construction educaticon is
presented. Turning next to industry’'s desires, an examination of
what the construction industry 1is looking for from construction
education is made. Looking then from the other side cf the
fence, an explanation of what the industry can provide the
educational establishment tc further promote the field is given.

in orcder to better understand what the military cavil
engineer needs in an education, a synopsis of duties and
functions of each service ({(Army, Navy, and Air Force) is
provided. A comparison of the tasks performed and educational

programs available is presented.

+)




Realizing that a variety of forme of contracting methods
exist, the writer chose to look closely into that of Construction
Managerent, believing 1t tc be the most like the military
member 'z role. The Construction Management delivery system is
defined in depth, and similaritiesz and differences are noted
between this system and the needs of the military engineering

proorams.

To get a feel for the long range use of this educational
program, & survey cf senior officers was made. Their impressions
of this curriculum over other available engineering programs and
discussion as to what they would look for in a program today are
presented. Their views on the direct use of this graduate
education as well as indirect benefits of the graduate school

program in general are discussed.

For the purpose of evaluating and comparing institutions and
their particular Construction Engineering and Management
programs, & applicability evaluation system 1is developed and
discussed. The system 1is then applied to twenty schools with
current construction education programs and the results are

presented.

An overview of the author's findings and interpretations of

those findings conclude this project.

d




e .y oy ,.-, - Q«.’, . .4,.,..,,

o

o

HISTORY OF CONSTRUCTION ENGINEERING PROGRAMS

The development of the constructiorn engineer and manager
through formal educational channele did not begin until the
1920°'s. Prior to this time, the manager, typically the general
contractor, was an 1individual who had worked his way up from
apprentice to master. Striking out on his own business venture,
all talents he had not developed as an emplovee were left to be
acquired through the school of hard knocks. The capable anc
cunning surviving to prosper while the others floundered and
failed (as they still do today with construction contractors

reporting the country’s highest business failure rate){Dunn87].

As building construction became a more exacting profession,
builders became painfully aware of the shortcomings both civil
engineering and architecture programs had with respect to theair
actual job demands. Knowledge needed by the construction
engineer was a combination of topics found in each curriculum

along with some subjects not included in either.

The best estimate as to when formal educational programs and
courses began to service the needs of the building constructor
appears to be in the mid 1920°'s. A number of fairly similar
programs catering to the needs of the ctonstruction industry were
initiated at various institutions in that period with no one

group (as far as the writer could find) claiming to be the first.




In their ainfancy the programs met head on with the Great

p—

Depression, which tock its tpll on university enrollment and
forced many program mergers. Sc back into the folds of the well-

established and more traditional areas of civil engineering and

persisted even through the rough times of the 1930°'s.

: architecture went these fiedgling curricula to linger until the
; more prosperous times could revive them.

i

?' The need for and role of construction engineerirg education
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Frofessional organizations gave much credence to the fledgling

prcfession by appointing committees to investigate and study

. ..-

construction engineesring. The American Society of Civil

S oe e e

Engineers in 1933 formed a committee on Construction Engirneering
Education. Following a vyear later was the Committee on
Constructicon Engineering appointed by the Civil Engineering
Division of the Society for Promoting Engineering Education
(later renamed the American Society for Engineering Education).
The two committees joined forces to survey schools to find out
what courses were currently available in the construction area.
The survey indicated that only a precious few of the 140 schools
queried offered a special construction curriculum or a
construction coption within their Civil Engineering Program. The
vast majority of institutions offered eliective/required courses
in construction or had incorporated construction topics into the
standard civil engineering material. The most commonly found

courses were those dealing with: a) legal principles covering

L
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contract=, specifications, compensation and liakhility i1nsurance,
b) cost estimatinc and cost keeping, c) construction equipment,

plant layout and 3cb managementiHuntimngton3s}.

The joint committee had high expectaticns of discovering
wh=t was best taught 1n the classroom as opposed to what shoulc
be left tc be learned on the jocb. Surveys cf te:xtse and research
materials were plannecd along with requests for the development of
new material desired to properly teach classes in construction
engineering. Eut these good intentions of the committee remained
crnly that. The depression and World War II had severely stunted
the growth of construction engineering and management as a

recognizec curriculum and profession.

Though restrained, construction engineering never totally
faded from the academic realm through the 193&6-1%9446 period. To
add to the problem of the economy being against it, the program
also had 1its critics and doubters that saw all of its subjects as
training to be acquired on the job. Universities relishecd the
idea of producing professiocnals (cliassical engineers and
architects) and shied from the idea of training technicians.
Contractors and Construction Engineers may alsoc have been
reluctant to share some of their hard-earned knowledge or tricks
of the trade with students still in school., rather allowing them
to pick up the skills in the school of hard knocks instead of a

college classroom. Just how serious was this need for
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construction educaticn anyway” kWas 1t enough to Justify the

development of a separate program or highly-modified curriculum?

An  Engineers Joint Council survey 1in 1946 attemptec to
determine the fields of 1industry in which civil engineers were
employed. Of B.70C civil engineers poclled, £3.9% named
construction as their major area of operation. far cutdicstancing
the second named field of utiliities with its 8.9%4 share. Further
supporting data showed the Construction Division of the American
Scciety of Civil Engineers tc be the largest with 254 of the
society’'s membership[Nikirk49]. Construction costs in that year
(1946) were 10% of the national income and totaled
$15,000,00C,000 Babcock4EB]. Armed with these statistics, & case
could be made for the need ocf & curriculum in Construction
Enginesring. But what exactly constitutes & construction

engineering curriculum and how is it to be taught?

Inconsistent expectations of the curriculum led to opinions
on the program’'s content being as numerous as the programs
themselves. The single, most major difference seems to be the
degree of specialization desired. Those in favor of
specialization embraced the idea of creating experts in a
particular area. Those opposed claimed students would become
dependent on bhandbooks and formulas thus failing to learn the

general principles of engineeringlHaertleiniI7].
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As stated earlier, the majerity of 1nmstituticns adapted an

existing curriculum to fat the wvariety of needs of the
constructicn engineer. However , not everyone believed
construction engineering to be a sub-category of civil
engineering. Some saw the civil engineer &g the designer,

oriernted toward 1deacs, while the construction engineer was the
individual getting the Job done and concerned more with the human
relationz aspect of the Jobllettletonds & kelloggSl]. They
thought that the construction program would evolve and become a

separate curriculum and take on 1ts own singular identity.

Yet too much differentiation from an established engineering
program posed the conseguence of individuals not being able to
meet the reguirements for profeszional registraticon. Furthering
the belief that "the basic principles of engineering were the
most idimportant” was the fact that many other engineers of
disciplines other than civil were doing competent work in the
construction arena. From this realization of the importance of a

“basic engineering principles” background, came the widely

accepted curriculum employed by most institutions{Oglesby48].

Froponents of both the group advocating a mega-dose of
construction training, as well as the backers of the strict civil
engineering curriculum, came up with strikingly saimilar
proposals. Each side called for the initial three vyears of

education to follow the traditiomnal curriculum that is required




cf 21l civil engineering cstudents. The last vyear would ke

recserved for specislizing ir the construction "option" courses.

The two main categories that the corstruction courses fell
into were: &) direct construction subjects; and b) affiliateo
support subjects. Included in the direczt top:ics are construction
manajement, methods., piant, ard cost estimating. Subjlects
regpresentative of the support category are accounting., economics,
and engineering law. Many arguments e:xisted for the varicus
conztruction courses but one was particularly poignant. A
cocntractor, G. MacDonrnald, in the support of cost estimsting
ctated "no matter how much of a philanthropist ore believes

f toc be, it is not much furn tc work for nothing, and still

[

himse
less fun to have to pay for the privilege"{MacDonald4i]. {A =sice
rnote tc the construction spin-off was the adoption of a “costs*
course by the design option to give those not 1in the field a
better feel for hourly eguipment rates i.e. they could look at a
backhoe 1in the parking 1lot and see $35.00/hour vice only a

di_..ing machine;[0glesby48].

With the end of World War 11, the last major economic
obstacle was removed from the path of construction engineerinc.
College campuses were again full ard programs begar to expand to
cover fields of possible professional employment. Even in light
of this, only six institut:zons were offering a construction

ergineering opticn toc civil enganeers in 1946{Ledbetter85].




Frofesz=ional sccieties and praivate organizaticons begar to

lobty for enpanding existing programs and introducing new ones at
schools that currertly had none. Thouch virtually never heard
from before 1in the academic world. state chapters of the

Az

n

[
i

ociated General Contractors became supporters cf new

educst:.onal courses that wotld benefit the corsetructaion industry.

The Amserican Eoziety for Engineering Educetion (formerly tre
Scciety for Fromoting Engineering Education; rearganized theaxr
once ambitious Corstructicn Education Committee. Once fully

staffec, the committee began the process of establishing new
construction options at more universities along with enriching
and expanding the ocfferings within existing programs. To
introduce new ., never—before, classrcom—taught subiects new
tertbooks were needed. In many instances., the committee menrberc
themselvezs were ultimately the source of these monographs

flLedbettergsl.

As subject offerings expanded, the need for additiconal
classes to complete a well-rounded educsational program was
broucht to light. A few schoocls made the bold step tc change
from a four year E.S. program to a five year program and offer an
M.S5. degree. Their reasoning was that ir order to maintain th=
"baszic principles engineer" and add to that management topics
such as labor relations, methods improvements, organications,
engineering econcomy., and planing & scheduling. an additicnal yvear

was required {and stiil insufficient in many eves). Moot

10
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programs have however, fought off the temptation to e:pand tc

five years angd retained the common, four year program. In
currentiy availlatle. accredited, engineering undergraduaate
prcgrams, the curriculum varies little between schools. with a

predominance of four vyear E.S. degree schools (vice five year

M.SE. programs}, the need fcor graduate programs has flourished.

And flourish the graduate proorams have, gaining more
popularity and being cffered at ever increasing numbers of
institutions. The top civil engineering departments have strong
graduate programs in the area and several award more graduate
deqrees in construction engineering and management than in any
other civil engineering specialty{Carr8Z]. The graduate
curricula exhibit considerably more variation between
institutions than doez 1ts undergraduate counterpart. Within
each graduate program is normally found a great deal of latitude
toc allow the individual student to pursue his or her interests.
The most common course of study is based around a set of reguired
core courses, hormally making up between one third to one half of
the total number of credits or units needed to obtain the degree
{yes there are exceptions on either end of the scale with one
program not requiring any civil engineering or construction
courses except the thesis). Nearly every school encourages the
student to expand their horizons and take relevant courses from
the other colleges or departments within the institution. Many

have reguired courses from other areas to ensure this exposure.

11
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To sum up the tonic cof construction engineering education on
the graduate level the best, single word would be dynamic. The
programs are still wet behind the ears 1i1n comparison with
classical engineering. Nearly every day. new and different
directions are being resalized (1 use the word realizecd instead of
discovered because many of these areas have been around for a
long while but we &sre only now beginning tc rvecocgnize thear
possibilities ard worthy. Constructior engineers and managers
have a vast array ocf areas in which to specialice or wcrk, as

wail a a host of potential employers willing to pay for their

n

expertise. This is truly an expanding and maturing profession.

12
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WHAT INDUSTRY WANTS FROM CONSTRUCTION EDUCATIODN

The guestion of what the construction industry wants from

college level educational proarams has been asked many times with

=

varying rates of success 1in obtaining meaning¥ful answers,

Fhilosophically speaking. the industry has always wanted capable.

dedicsated., ethical, and highly-motivated people to manage the

pianning and implementation of construction project={0glesbyB:].
But how does that tramslate into what institutions need to be

teaching i1n order to provide such individuals? In 1949, Robert

N . g - -Am-ﬂ.”r

L. Feurifov compiled the results of a questionnaire he had sent
to Texas contractors to help determine what courses were needed

bv 1individuals coming intc the construction field. Though he

termed tr> response tc his survey "gratifying", the opinions
received varied so widely that noc specific conclusicons could be

drawn from the data in most cases{lLedbetter83].

A few more recent surveys have met with discouragingly low

response rates. In three separate questionnaires sent in June

i b

1978, January 1982, and June 1984, C. Popescu obtained responses
from 16£.3%, 22.7%,. and 17.8% respectively, of those polled. Each
mailing consisted of over 350 firms listed as top U.S.

contractors by the ENR directory of the appropriate vyear.

Fopescu’s i1intention o©f serving the needs of the construction
industry by promoting and maintaining an ongoing dialogue

between professors and practitioners should be applauded and

~®
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supported from both groups. Unfartunately, th:is does not appear
to be the case. As 1is obvious from the response rate, industry
1s not overly concerned about the content of graduate education

(cor they ' re just too busy making money).

The blame dces not lie entirely with industry for this
bloclked corridcor of communicatiocn. The Rssociated Contractors of
America(AGC) has been actively promoting construction education
curriculum development and has even offered financiati assistance
for the develcpment. Sadly., these offers have fallen on deaf
ears (in many cases) at major institutions and commonly find
their way to building construction technology preogramrs that
readily embrace them[JonesBE]. The information that was
discernible from the three surveys of Popescu was a trend in the
shift of priorities. The major shift noted was to the topic of
legal issues 1n construction and project management. The
category was not in the top ten of the 1978 poll but topped the

list in the twc subsequent questicnnaires.

Ancther noteworthy trend seen 1in the 1984 survey, thst is
also supported by a separate poll conducted by D. Oberlander. was
the desired emphasis on communications skills. From the data
presented, it was unciear as to whether the employers were
dissatisfied with employees current abilities or if it was simply
viewed as a skill at which it slways pays to be more efficient.

Fopescu’'s work also indicated, without a doubt, that a masters

14
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degre= was not & reguiremert for promotion in the constructaior
incustry. Another point brought out waz the perception that an
individual with an advanced degree and nmo practical experience 1<

over—aducated for the employer’'s purpaoses{FopescuB7].

At approximately the same time as the last of the Fopescu
polls was being conducted, a totally separate survey was being
accomplaished by the school of Engineering at the Oklahoma State
University. This survey, claiming to be the first to ask for
input from contractors on desired graduate cource work, queried
contractors with one guestionnaire to determine their perception
of the relative importance of an extensive list of topics. It

&lso reguested they determine appropriate levels of effort of

research to be devoted tc specific areas named.

A second, comparable form was sent to institutions with
graduate Construction Engineering and Management programs,
requesting they 1list the current levels of effort in both
instruction and research. All topics and areas of research
covered by the contractor pcll were named 1in the school ' s
questionnaire. The results were surprisingly similar and the
percertage o©of respondents commendable in comparison with the
earlier polls mentioned. An impressive 747 of the 24 schools
returned completed gquestionnaire as did 49%4 of the 222 =mall to

large sized general and specialty contracting companies.




e widest divergences between educator and practitioner
came 1% the sreas of planning and scheduling, project controis,
supervisicn, and psrticularly in spezialty courses. Im plarnirg
and schedulins, approsimately 20% of the contractors indicated no
reed to study FERT or "other" technigues 1in progress cheriing
{bar charte and CFM were both slmost unanimocusly desired). Inder
prozect contrels, universities stressed operations rezesrch macn
more thar companies, but failed to cover cost and gquality contrsil
and safety as extensively as was desired by the firms. In the
sdpervision arena, the desires of contractors, as stated earlier,
wasz t0o better develap the communications skills cf the graduates.
Across the board in communications, the sub-categories of verbal,
written, and reports, companies desired a higher level of

training than that currently provided by institutions.

The final topic of specialty courses included s=sales.
electrical, mechanical, industrial processes and others. From
the data 1t was clear that contractors perceived a much greater
need for study in these areas than is now available. When 1t
came to the desired level of research. nearly every sub-categcry
under the specialty heading indicated that private construction
companies and educationasl imstituticns were totally out of sync

{Oberlender87]}.

Despite the excepticns just discussed. there appears to be a

very favorsble match up between institution offeringz and

16




contractor reguirements. If we discount the specialty aree due

to its restrictive, specific nature, there is an approximate 25%

correletion between available courses and perceived needs.

17




WHAT CONSTRUCTION EDUCATION NEEDS FROM THE CONSTRUCTION INDUSTRY

The aobsectives of a Construction Engineering and Management
program are many fold. Obviously, the most i1important task 1i1s
that of educating professionals to fill responsible positions in
all areas of corstruction. Other ambitions include enlightening
studernts to the complex social, economic, political, and
technclogical aspects of the field. OGOraduate programs must also
attempt tc be the leading edge 1in technological research and
exploration to find solutions to the industry’'s growing marze of
problems[Dietz76]. Definition of research needs, cooperation 1in
research programs, and research funding are three related areas
that can use as much assistance from 1industry as industry 1is

capable and willing to provide.

Funding of research in the construction field has
historically been dismally low, with what has been provided
probably coming from government sources[OglesbyB2]. An American
Society for Engineering Education Construction Engineering
Committee survey 1in 1980 reported that of thirty schools poclled,
anly three had succeeded in obtaining spaonsored research
exceeding $100,000 in a +two-year period. The study also
indicated that seventeen of the institutions had no sponsored
research what-so-ever[Newsletter80]. Why is it that construction
procgrams have been expanding and gaining i1in popularity vet

research funding has been almost non—-existent?

18




The Business Roundtable report orn Technological Progress 1in

the Construction Industry suggests that the probtlem 1= kev

missing elements such as pocr 1links between '"needs and
researchers” as well as between "researchers ard wusers"”
[BusinessBl]. Ancther fundamental probles with the Construction

Engineering and Management field 1s 1te relative youth and
therefore somewhat immature outlook on the subject of research.
Those employed in the asctual construction field, that 1s the
successful ones, are often noted as the movers and shakers that
goc out and get the job done. As such, this writer believes,
these individuals are not attuned to spending time or hard earned
dollars on anything but that which can produce results in an
acceptable time frame (by the end of the vear, better yet bv the
end of the week)' knowing this attitude exists many of the
researchers in the construction field feel apologetic about
research that "merely" advances knowledgelCarr83]. These are
views that must change if construction research is to expand and
become the vital part of the industry it has the potential for

being.

Aside from research, funding is also required to expand and
improve construction education. Same of the needs that might be
satisfied were identified by an Associated General Contractors of

America survey in 1981{ENR81]. Paraphrased they include:

19




1. Augmenting and retaining facultv. Inc:uded ain this might
be improving salaries. implementing endowed chairs,
initisting summer work, consulting. and providing funds for
travel and prcocfeszsional activities.

2. Imprcving physical facilaties.

Z. PFroviding scholarshipsz and fellowships to attract good

students.

There 15 a wide range of suppzrt that camn also be provided
cther than monetary. Industry can enhance programs in a variety
of wave <such as providing adviscry groups. spealers, and

specialists to teach advanced courses, and arrange field trips.

"Locked at differently, what univercsities need from the
construction industryv 1s recogrition that schocls can and should
do more than turn out graduates for the industry to hire. In
particular, they should be encouraged to undertake research that
can help to solve the industry’'s problems and to assist in
providing the in-service education which the industry needs. To

date., activities such as these have barely begun"[DglesbvBZ].




FUNCTIONS OF THE CIVIL ENGINEER IN THE ARMED FORCES

This chapter presents a loock at the various tasks and duties
performed by the officers in the civil engineering groups of the
three armed services. Army, KNavy. and Air fFcrce. Concluding this
chapter will be a briet assessment of the applicab:lity of a
Construction Engineering and Managema2nt program to the needs of

these civil engineering groups.

U.S. ARMY CORPS OF ENGINEERS

Since June 1&, 1775, the U.S. Army Corps of Engineers has
been performirg a multitude of missicns for both the Army and the
Nation. Since its incection. the roles of the organization have
changed with the needs of the country, today encompassing a wide

spectrum of responsibilities.

The direction for the Corps comes from the Chief of
Engineers who 1s responsible for both the civil works and
military missions of the Corps. Major categories of officer
related responsibilities with the Corps of Engineers fall into
several areas. First examined are those duties related to the

active duty military troop units.
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& wide veriety of units are in the active army. and mo
fall i1into orne of the following catengories: (1) Combat Engineers,
(2) Cocrpz Combat Engineers, {(Z) Topographical, and (4) Combat

Heavy . The Combat Enginesr and Corps Combat Engineer uniis are

similar, performing missions cf engineer support to the
battlefield commanders in their sectocr of resporsibiiity.
Tvpical missions irnclude the demaolition of aobstaclez,

installation of minefields and tank ditches. vervy light repair of
rcads and bridges. and instaliation of expedient bridging with
special bridge units. These two types of units are typicalily

as

n

igried to a major army organization such as an Armored Division

cr to & Corp sized army unit.

Togpograghical units make up a very =mall percentage of the
active army engineer force but perform important missicns of map
production and correctior for field use. Combat Heavy units
perform any level of construction, as this is the unit that has
large quantities of earthmoving equipment, as well as tradesmen
in the fieids of carpentry. electrical, masonry, surveying and so
on. Typical Jjobs performed by these units include airfielc
damage regair, assault airstrip construction, fixed tbtridge
construction, main supply route repair and construction. and a
wide variety of building construction in the theater o*

operation.

t
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Engineer Gfficers assigned tc these unitse typically start

. out as Flatoon Leaders. responsible for a piatoon from 20 to 45

socldiers. Cther jobs include those on staefrt at the battaiicn
§ headqquarters where an officer may be responsible for unit
©

training. personnel actions, suppliy cperaticns. or irn the case of

the Combat Heavy Battalions, may wort in the constructicn office.

This office 1is responsible for corganizing the constructiocn

§

?’ efforts of the units, as well as providing technical assicstance

E and ensuring gquality control. Most positions that officers hold

; in these units do not reguire much formal training as engineers

j’ tc be effectaive. The exception to this would be the Heavy

f EBattalion’'s construction office where civil engineering
backgrounds are essential, az well a3 those positions an this

same unit that are responeible for anvy type of construction.
Construction management 1is an 1impartant area for all otficers

assigned to the Heavy EBattalions.

Another field of common assignment includes to that of the

Directorate of Engineering and Housing (DEH) where officers are

tvypically assigned toc manage the wmaintenance arnd repair of
existing facilities that fall within the post commander s
Jurisdiction. The DEH 15 part of the installation staft, and

therefore reports to the installation commander. The DEH is made
up primarily of civilian, civil service workers who work in the
many operations that fall under the DEH umbrella. These include.

but are not limited to carpentry. electrical. roads and grounds.




caint., arnd planrirg shops. Thess shop

are headed by civilians.

\}
n

who 1n turn report tc a military officer who heads the DEH. This
c¥tficer may have o©ne assistant junior wfficer on larger
installations. The large force that these aoftfticers control!, and
the scope of work that the DEH performz reguires an engineerang
macsters degree{determined to ve a reguirement by the army corpz)
and any knowledge of constructiocn management is very helgful. He
should also ke a resiztered engineer as marny of his subordinates
are. Similaer tc the navy, the DEH 1is also responsible for the
develcocpment of the irstallation’'s master plan to enzure that the

ne=ds of thoce tenant units are met as the needs and mission

change.

The civil works side has & decidedlvy smaller cofficer
poouvlation than active duty troop units. Army Engaineer (Officers
numbering around 3I0C coupled with approximately 30,000 gcivilians
are resgonsible for the development of our Nation's water
resources and the operation and maintenance of completed water
resource projects. They are also responsible for the development
of new construction for any type of government proiect that may
fall within their jurisdiction. These may include such projects
as a new post water treatment plant, the construction of a new
heasdquarters or barracks building. cr the renovation of
motorpcols. Officers assigned to these jobs must be engineers by

profession. and are generally reqgquired to obtain professional

reqdistration. Assi1gnme - ts 1nclude contract administration,




projest insgpecticn. project development, and maintenance
inspe-tor. Officers in these fields of work traditionallyv work

with & posi of other professzional engineers tc develop government

contracts from their ini1tial stages through to project
conplietion. Frojects include military constructicn works for
Eoth the army and air force and octhers. Officers in this fieic

of woarl more often than not have mesters degrees in some aspect
ot engineering and management of construction projects 15 an

imnortant azpect of their jobs.
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U.S. NAVY CIVIL ENGINEER CORPS
®
The Civ:l Encinesr Corps{CED) i a group cof approximately
1600 Naval officers who., with & complament of Z5000 civilian

empioyees make up the Naval Facilities Ermgineering Command
(RNAVEFAD) . NAVFAD 1s tasked with the planning, programming.
construction, maintenance and disposal cf &il real estate ango
facilities cwned and operated by tne Navy. The CEC haz the
additiocnal task of directinag and managing the forces of the nine

a-tive Naval Mcbtile Construction Eattalions (the Eeabeec=s).

Fositions held by officers in the CEC fall mainly into three
broad cetegories of Fublic Works, Corntract #Admiristration, and
Sezabee Operations. In the Fublic Works sector (the iargest of
the three) the officers are concerned with the dav to dav running
of the base. Respocnsibilities include maintenance and repair of
every building, structure, utility, parcel of land, and
rocadway/runway/railway. He or she assures the water flows. the
lights come on, the roads stay open, and the operational forces
have aillil the facility type support they nesd to carry out tnear
mission. Often in charge of, or second on the totem pcle of &
department. th=2 military member normally has a staff of personnel
riumbering from a handful ta several hundred. Department
personnel range from cleri/tvpists to registered professional
engineers to craft jJourneymen and mos areas in between. ost

public worksz orgarn:izationz employ their own shops personrnel to
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°
perform routine malintenance and repalr wWork. Effocrts ot these
® shop forces are directed, scheduled, anc costs accounted for
uncer the cdirection cf the CETD cfficer. I~ orcer to perform ats
functionz the department has an cpersating budaet that typaically
© exceeds two million dollars for small bases and 1increases with
the taciiity sice. This budget anc the accounting for 1t also
coms under the purview of the cfficer.

Gther, pos=ibly more important dutie=s call for the
individual to 1look ahead and determine what s in store for his
facility five or tern vears down the rocac. In this planning mode
the officer assesses the current conditions of all his physical
plant account and determines what regairs, replacements,
gisposals or new construction projects are necessary toc support
the bases mission. An overall base facilities program (master
plan) iz established and the proper paperwork agenerated to
Jjustify the separate projects that make up the program. This is
the first step 1in the acquisition process to ocbtain new
facilities. At this pocint a field headquarters group normally
stepz 1n to aid 1in the cuest of acguirirc a new building (for
example). This group is called an Engineering Field Division
(EFD} and 1is run by other CEC officers with the express purpose
of helping the base get what 1t needs to execute 1ts mission.
Funding is always an 1issue ot concern. but for these purposes.
suffice it toc say that this 1= ¢ valid project and the navy 1=

willing toc pay for 1it. The EFD will now contract with a design




firm tc talbe the basz & recguirements (10,000 sguare feat of
additional office space) as develaped by the public works
department and trarmslste them 1nto & new office building. Tha
EFD normally tales the rcle of owner/client/CM in relation toc tne
dezigner with 1npur from the public works officer througbout the
geszign phase. Once the design is complete and the base signs offt
that this 1s inde=c what they want and need. the EFD tates tre

rians and spezafications and begins the concract bid and award

A Contract Adsanistrator (the second main job cstegory for
CEC officers) who works for the FFD is assigned the contract and

iz 1in charges of it once awarded. In this role the officer is the

government’'s reprezentative on the Jjob, assuring that the
contract is completed on time and within budget. At times
carrying out gquality assurance tests, coordinating between

contractor and base operations, directing the inspection of the
work , verifying and approving progress payments, maintaining
progress photograghs and records, putting together job status
reports, and assuring field and customer requested changes are
promptly and fairly neqotiated and documented, the individual 1is
the navy’'s main and sometimes sole socurce of contact with the
contractor. Often operating with only a field inspector or two
under him or her. the officer may be handling several contracts.
each with a value ranging from & few thousand into the tens of

millions of doliars.
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The wmiiztary member’'s superviscr normaliy cperates wi:h &
tarmdzs off policv allowing the individuasl to handle the cortract
end cortractior as thev see fit {(and by the law. cf course;. Lpon
completicon ot the project arc closecut of the contract, the
facilitv 1s turned over to the public workese department for upreep

throuwghout 1ts useful.

~
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ast major category of officer Jobs 15 that of directirng
the forces of the construction battalions, woriing with the
Seebe=zs. In this capacity the officers operate similarly to a
general contracting company. The battalicn is given a set cf
projects to accomplish on its next deplovment (no construction
workts of any significance are performed within the U.5. so as to

not displace or repliace civilian construction forces with that of

trie military). Tate—off estimetez are done con these plans ard
specifications.,. for the purpose of ordering materiale and
planning manpower utilization and reguirements schedules.

Managing of personnel training programs and schedules along with
readying the bettalion for its upcoming deployment 1s the

responsibility of the officer while i1n thome port.

Upon deployment the Seabee s purpose in life becomes readiiv
apparent. Constructing everything from single hole outhouses to
twelive thousand foot runways, to power plante and water treatment
facilities. the GSeabees are more at home on deployment than in

home port (and usually & bit less trouble tos). The officers now
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are managing the efforts of this, their work force. They have
been given a job to do and the materials and manpawer with which
tc do 1t. Left nocw to their owr devices and an optimicstic
progirezs schedule generated while in home port. their task i1s to
do all the work scheduled and as much more work as material and
time pe mit bLefore the derloyment cvcle is up. Thie 1= a2 uvurique

and challencing Jjob that most CEC ocfficers agree 1is the best job

in the Navy.

0




U. S. AIR FORCE ENGINEERING AND SERVICES

The following 1s paraphrased from the U.E. Air Force's Civai

Engineering Career Development Erochure.

The

~h

ustaifi

ation for military enagineesring forces 1e to

n

support conting=ncy (wartim=) ocerations. It mav casl for the
individual to provide engineering support anywhere in the world,
on short nrotice. and possablv in a hostiie environment. This
reguires detailed pre—-planning. constant readiness to maove
guictly, arnd freguent trairming in how to provide facilities and

services expediently.

The Base Civil Engineer(ECE) is the "city engineer" for his
base. Everveone on the bease relies on Civil Engineering housing.
community services., utilities,. the work environment, and the
recreation environment. ALl the facilities that support the
mission: the runway, airfield lighting. fuel and waunitions
storage, roadways, and passive defenses are the singular

rezponzibility of Civil Engineering.

The Base Civil Engineer and his staff are charged with managing
annual operations and maintenance budgets averaging 10 million,
fleets of about 100 wvehicles, up to 1,000 employees, and the
logistics system to support this work force. The wunit is

typically one of the largest on the base a&and the one that is




responsible for managesent of the largezt single percentage ot
base resgurces. Some of the significant management
responsibilities include: Advising on financial matters.
rarticipating 1in most contracts. Acting as focal point for
facility use and planning. Farticipating in regional, state. and

federal energv and envircnmental programs.

Types of work the Air Force civil engineer can expect to be
involved with include: engineering desian, management ocf
contracts, design management, development of management systems,
treining in combat arms, management of funde, materials,
equipment, command of military organications, directing large
work forces, operation and maintenance of utility systems, energy
management, environmantal planning. supporting the flying
missiocn, research and development as affects civil encineering.
contingency deszign, construction (Red Horse Squadren), equipment
management. housing managemant, base maintenance management,
program planning and development, and construction program
management. Although this is not an all inclusive list of works
performed by the Air Force civil engineer, it will serve as a
good indicator of what functions the member is tasked with and

therefore what skills are appropriate for him or her to acguire.
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APPLICABILITY ASSESSMENT

Witk all! the gpreviously mentionec functione and tasks of the
civil engineers in the military, Their need for a Construction
Engineering and ianagement program 1s readily apparent. tach
service possesses 1ts own construction or repair force direct=g
gv the cfficers in its civil engineerinrng group. In this role tre
ctfficers plan, direct, manage, and control construction forces
much the same way & general contractor would in the private
sector. Unlike their civilian counterparts, the mailitary
crganizaticns are not in business to make money. But the tax
payers should be assured that the defense dollars are spent in
the most efficient manner possible. One avenue to assure this,
15 to make sure that those in charqe of the funds are e&s highly
trained and educated as possible in their respective fields. The
individuale should, at the very least. be keeping even with thear
peers in the private sector to be certain that the government’'s

interests are well-served.

Not ornly in the position of directing their own military
forces 1t this advanced educational program valuable to the
officer. In the billets in charge of base maintenance and regair
the individusal needs to know at least the basics i1n accounting
and cost control, personnel management and human relations. and
estimating and shop scheduling. The job of contract

admainistirator 1s no less of a draw on the cfficer’' s knowledce and

2]
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capasilitie=. Normaliv hancling numercus contracts

wide array of other topics.

One contracting methcodology 1s particularly pertinent

detail]l in the next chapter, Construction Management.

available graduate programs (see Program Comparison).

[}
£

{ gavernment., the member needs a good background in construction
contract law, bLargaining and negotiating. scheduling

accounting practices as well as disputes resolution methods and a

In short, the officers can use almost everyvy topic available
in the curriculum of the Construction Engineering and Management
programs investigated by the author. The military services have
realized this and responded by sending between thirty and fifty

officers each vyear to any of a number of construction proarams.

functions of the military civil engineer and is explained in

The author attempted to discover the process with which the
institutions and their programs were evaluated by the military
service and then authorized for use by the officer in pursuit of
an advanced degree. None of the services could provide a fixed,
bottom line set of criteria reguired of an institution for use.
Noting this apparent lack of an evaluation system to compare
institutions and programs, one was developed after an extensive

survey of senior officers and research into the contents of




Construction Management System

Crne delivery svstem within the reslm of Construction
Erngineer:ng angd Management has arisen in the pest two decades and
thas received enough attention to warrant 1ts own separate
discussion and evaluation. The system 1s that of Construct:on
Managementi{Ch) or as i1t iz sometimes referred +to Frofessicnal
Construction Management(FCH). This method 1s defined below and a

comparisor, 1s made as to its applicability to the military needs.

The use of "construction management"” as an approach to
accomplishing construction projects has been employed since the
1960 °'s with a few accounts of the system dating 1intc the mig

1850 ' s, The CM approach was originally developed due to the
incressing scope and complewity of both project planmnang and
execution. Summed up in a one line description. the construction
management system deals with the total process of delivering a
complete project. Ta further clarify what the Frofessional
Construction Management system 1is., we turn to the American
Society of Civil Engineers’ Task Committee on Management of

Construction Prociects. The Task Committee developed the

following definitions:

Professional Construction Management - Frofessional

Construction Management is one effective way of

TE&LIBYIyang an owner 's construtlion needs. It treats
3




tne project plamning. decslgn, &nd  cCorRsLructian &=

N

irntecrated tasis. Tasts are assigned to a project

ma~.agemer t tean corsistin of the owner . the

sl
)

construction manager, anc the design organization. A
prime contractor or funding agency,., ©or both, mev alsc
te a membter of the team. The team works together from
the begimming of desigr to the project completicn. with
the common obilective of best serving the owner's
interests. Contractual relationships bLetween members
of the team are intended to minimice adverssary
relationships and contribute to agreater responsiveness
within the managemant group. Interactions between
construction cost, environmental impact, gqualitv, and
the conpletiorn schedule are carefully examined bv the
team o thet a project of maximum value to the owner 1s

realized in the most economic time frama.

Professional Construction Manager - A Frofessional
Censtructicn Manager is a firm or otrganization
specializing in the practice of construction management
or practicing it on a particular project as part of a
prciject management team consisting o©f an  owner, a
design orgarnization, and Construction Manager(CM). A
prime construction contractor or funding agency., or
both may alsc be a member of the team. As the primary

cornstructicn professional on the project management




tean. the Con

mn

truct:ion Meanager provices the fcocllow:irag

services, or such & portion thereoct, as may te

approupriate to the specific proiect in gue=stion.

13 The CH Works with the owner and the de=1gn

8]

organizetion from the beginning cf design  through

fla)

completion of cornstructicon. prsviding leadership to tre

construction team on all matters relatang to
constructicn, Feeping the proiect management team
informed, and making recommendations on design

improvemente, cunstruction technologyv.,. schedules., and

construction economies.

Z) The CM proposes consiruction and design altermnatives
tc be studied by the proiject manesgement team during
the planning phase and analv:zes the effects of these

alternatives on the project schedule and budget.

Z2) Ornce the project budaget., schedule. and gquality
reguirements lave been established, the CM monitors
subseguent development of the project in  order that
those targets are not exceeded without the knowledae of

the owner.

4} The CM advises on and coordinates procurement cof

meterial and eguipment, and work of all caonstruction




Lot el Lo s may  monstor pevments tc contractore.

chang:

e cleam
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. and inupection for conformance to
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deE=iC" reg-oirementis providez gcurre~t cec=zt angd progress

informatior as the wori proceeds: and performs other

constructiscn-rel

5

ted service= as reguired B the

ownerikEarrie’™=].

B
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ese gefinition
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are by No means thard and fast rulies to

y
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whici
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] syvetem claiming to be construction management are

L

compared. EFut they are a quidepost or starting point in
urderstanding this contracting methodoloaoyv. an  1nitaial loakr &t

the interrelationship of the members on the owner’'s team.

Az a tey member of the team. the Frofessional Construction
Ma-ager’'s functien is  to plan. administer. and control the
owner ' s gverall conztruction progrem in a manner best suited for
the project’ s oblectives. These objectives, as dictated by the
owner, usually include on time completion, minimal cost while
maintaining desired auality and function, plus adherence to

owner administretive and control reguirementes.

In execution of his tazls the CM baz responsibilities to
various persons and groups involved in the project. Most obvious
is the profeszional and reliabtle advice a&and guidance gaven the
owner. free from distrezss of economic resrisal. Often cseen as

the overall prs.ect director., the construction manager alzo




enc_id FnOw arnd kesp the owner informegd of the currert status of

the prolect and how 1t compares with the executicn plan.

Re=ponsaibility to the designer through a profeszional
relationship is ths key toc taking advantage of value engineesring
in the de=sign phase. The CH. throuch his thorough eccromic
browliedge of construction, should augment and enhance the

i1ties of the designer 1in reducing the oversll project cost

j

cap3ab:
for tr> owner. Reductions should be worked for, accomplished.
and taten credit for as a team 1in an effort to advance the
starding of both the designer and the CM 1n the owner’'s mind.
With an eye toward accomplishinag the owner’'s objectives as a

teaw., the CM needs toc have a valuable partner in the desigrer.

he contractors on the project 1look to the Construction
Marager for faithful and unbiased reading of the plans and
specifications. The CHM is therefore responsible to determine a
reasonable interpretation and if the pians and specifications are
found to be in errcr or ambiguous, he or she should assist in
getting apprecpriete additional compensation to cover the
additional costs. The CM must also insist on just compensaticon
for any chengse or modification initiated by the owner or
designer. With eoual zeal the contracteors must be required to
provide proper materials and workmanship to comply with the

cortrazt documents.
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Ctrer groups Lo whaich the Cit has & profesciorel
responsibility are union and cther labor organizations.
Coilective bargsining sgreements must be rececgnized nd woried
within ths bounds of. Locally practiced craft jurisciction
showld be researched toc obtain a worbking knowledge of accepted

boundaries as well as grey areas o7 which to be warwv.

Aztivitiez normaily performed by the CM reach far bevond
those typically accomplished by ge2neral contractors. The bultk of
the differemce is found in the planning stages of the entire
prociect. Commonly brought in after the owner and his/sher desian
agent have firmed up a general scope. the construction manager
b=comes an integral member of the team bsfors detailec design 1s

begun.

Initial planning is the cornerstone in the successful
execution of any project. For the €M this process begins with an

investigation into the owner’'s objectives and reqguirements.

Informaticn that must be researched or obtained includes: When
must the project be completed”? Are there any intermedist
project milestones to be met to fulfill owner commitments? Are

any other schedule reguirements available or additional scheduile
information known at this time? What 1is the 1initial cost
esztimate and what constraints are imposed on the budget? What is
the present design and what are the desired specifications™ Are

there any preferred methcds of construction? What are ths
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ownar s reguirements/desires for Eidder gualification. bonding.
ard octher 1internel procedures? What are the responsibilities of

esch member ot the team and toc what ertent as their authoritv?

rt

What Tfunctinns will the awner perforw 1n—house ana wna

3

addaiticnal services mav bs reguired? Who are the kev plavyers
respaornsible for the actions reguired by the designer, the cwrer,

.

and the CK-

3

Cocntzinuing on to the next ke, plaver, the CHM must establish
the groundworl between himself/herself and the de=zigner. He or
she must continue te collect and review data on the design
criteria. conceptual planning, and design work to date. The
preliminary design scheduie should be reviewed or generated in
order to aid phasing of the project program. A value engineering
ghilosophy and program should be 1in:tiated or develcped té
enhance the relationship between the owner, designer,and CH. The
designer ‘s knowledge of both the proposed site and relative
jobsite construction economic factors should be determined. The
desired final completion criteria should be confirmed and a
prelimimary design schedule toc meet these dates should be agreed
Upon . Specific roles and responsibilities to the owner and to
each other should be established by the designer and construction
manager. The authority delegated to each key player needs to be
confairmed and the respaonsibilities of designated individuals 1in

each organization should be defined.
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he remaining 1nvestigative work to be performed is  onn the

corstructiocn jcbsite and around its locsai area. Existing

1

concgiiicns at the actual site are & must tc verify. A look into

r

rt

P

the local wortk practices ang oraft jurisdiactions slong with trade
productivaity and availability can prevernt numerous problems later
on. Coliective bsrgainirng agreements should be researched ard
undercetocd. Local espertise in materials and practices mav be
helpful 1n value engineering possibilities as could knowing locail
prices fpr standarc i1tems. Weather information is reguired for
scheduling considerations. Capabilities and current/prociectea
worklosd of local contractors shouwld be investigated. Fermit
requirements, zoning and 1local agency Jjurisdiction must be
realized and the proper steps initiated to asgure &all

regquirements are satisfied far the prcoiect to continue from start

ts finish.

From 21l the information obtained, a Project Flan is drafted
and finalized by the CM with the concurrence of both the designer
and the ocwner. The final plan would include the categories of:

1. Froject approach, 2. Office services of each key player, S

Site services to be provided. 4. List of work packages and their

design schedule, 5. FPackage procurement schedule and overall
project CFM, &, Implement value engineering program, 7.
Finalize prciect control procedures, 8. Assign key duties and

eztablish standard procedures for completing tasks and reporting.

Upon completion of the project plan and as decsign packages bid
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docuwnent gueiity, the CM turns tao the execution ctage of the
prociect. This stage is made up of twc phases: a) Bid and Award
pha=z=s, and Lk} Corn=truction phase. Wor+ to be accomplished in

the b:d ard award phase includes: 1. compile bidders’ lists of

qualified contractors for each packaoe, 2. prepare, review and
issue bid packages with reguest for quotation, Z.,assure a
detarled and accureate cost estimate is made for esch package. 4.

receive. review, and analy=ze bids, S. recommend contract awards.

and &. iesue "Notices tc Froceed'.

Operating in concert with the bid and award phase will be
the construction phase. Herein the CM's responsibilities
paralliei, with a few exceptions, the traditiorally accepted role
cf a general contractor beginning with the establishment of the
field office. Other functions imclude: 1. arranging for testing
services and site layout, 2. o©btaining required permits, S
managing, coardinating, and inspecting the work of all
contractors. 4. maintaining job diaries., as built drawings, and
other pertinent documentation, S. preparing and approving
progress payment invoices, &. keeping progress photograghs and
records, 7. accomplishing input for project control system. 8.

preparing desired reports. and g. preparing acceptance and

clozeput documentsiBARRIE 137&3.




COMFARISON TO MILITARY CIVIL ENGINEERS

. ---rmnm‘-m'wv-o

Armed Forces civil engineering groups”? Due to the writers
: aftfiliation, the Ftey words and titles 1in this segment will
. refiect those used by the U.5. Kavy. Each of the WNavy s Civiil
; Engineer Corgs’ counterparts, in the other services,
; more or less the same functions therefore only one comparison
2 will be developed.
®
é
¥

order to perform 1ts ever evclving mission the Navy has an
' oversll program of "acquisition" that enables it to attain its
i goais. This acquisition <system entails manv aspects,

and her battle group. Surveying the existing facilities.

oy + 'h‘*»—-......' -p—‘u

and execution of a facilities program. The CEC Officer,

capacity, is usually involved to a aqreater degree

44

What parallels, i1f any, are seen between the functions and

responsibilities of the Construction Manager and those of the

per forms

The Navy 1s a sizeable "business” and property owner with

many and varied mission reguirements throughout the world.

but for
this paper our focus will be directed on the facilities segment.
For clarification,. let us use an example of a Naval Station
tasked with the homeporting of a newly commissioned battleship
we find
that the length of existing pier 1is insufficient toc berth the
battleship itself let alone the entire squadron. This is an
owner, with a project, in need of some expertise in the planning
in some

than the

Construction Manager in that the military member is tashked with




cdetermining the toctal scope of facilities required. Ir comparing
the reguirements determined above with the existing assets,
geficiencies are noted and a prcocgram of additional facility needs
generated. Once the needs are i1dentified, avenues to caorrect the
deficiencies are researched and new construction 1is often the

selected course.

A design  firm is normally brought aboard at this point to
accomgplish the design and prepare bid documents with the
assistance of the officer as the owner’'s representative andg
modified Construction Manager. The officer knows well the
oblectives and requirements for the program and each individual
proiect within. Froject compietion requirements, program
milestones, cost estimates, budget constraints and the like are
all near and deer to the heart(s) cof the CEC representativeis) on
the proiect. Desired specifications, uwnigque conditions, and
bidder qualification are all within his or her realm and

jurisdiction.

In conjunction with the design firm, a design schedule 1is
determined and a value engineering program implemented. Field
expertise is provided by the officers due tc their knowledge of
what 1is economically available and cost effective to maintain.
(Knowledge the officer has is cften obtained through experience
in a Public Works capacity eariy in his or her career) For the

construction phase of the project., roles and responsibilities are
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cften dictated by the Navy in ite contract language. But & fair
amount of latitude 1s given to the administering officer within

the scope of the contract.

The invesztigative work performed by the CM closely parallels
that of the Resident Officer in Charge of Construction (ROICC)
cftice. Handling consztruction contracts in & ROICC capacity as a
contract administrator, the CEC officer knows the construction
site and the surrourding area. He or she 1is versed 1in lccal
cantractor capability. work practices, trade productivity andg

availability. Fermits, 2uiing, and other jurisdictions are

in]

rnormally cocrdinated bv the ROICC office due to the work being on

located federsl property.

Through the entire construction program, from owner
requirements to final acceptance and closeout documents, a Civil
Engineer Corps officer, in one capacity or another (not
necessarily the same individuall}, is performing the tasks
previously described as those of a Professional Construction
Manager. The tasks are accomplished in a professioral manner
with responsibilities to the government i.e. the taupavers, to
the designer, to the contractcrs and any other groups involved in

the program or project.

The system is not without 1its differences from what the

military civil engineer uses on a day to day basis. CM tends to
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involve 1tself wmore extensively 1In  procjec caontrols than 1s
norm=2lly required by the officers. The development and use of
sismulation and modeling. though very interesting and apglicsble
irn certain areas., does not lend itself to the work carried on by
the military engineers (the groups focused on in this psper).

WKith the above described functions and tazb ing of the

[aR

Frofessicnal Construction Manager &n its multitude of
similarities with those of the Civil Engineer Corps cfficers, the
writer geez a definite value, and better termed a need, for
m:litary menbers to seek out and utili:z those construction
engineering ang management programs that emphasize the
construction management method of project deliverv. With the one
“tipulstion that those courses mentioned above not be reguired,
but be cfferec as electives to allow the officer the choice D%

exposure to these subjects or others that he cor she may feel more

pertinent to his or her situation.
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VIEWS FROM SENIOR OFFICERS

The writer conducted a survey of senior Havvy Civil Engineer
Corps officers toc determine the applicability of a Construction
Engineering anc Management masters degree as seen by upper
ranageme~t. The seventy—four individuals poclled were of
commandar and captain rank (0O-5 and 0O-&) and averagecd over twenty
vears of active duty service. The officers were surveyed via
telepghone conversations and asked aquestions about a graduate
Construction Encineering and Management program’s pertinence and
possible aprplication to their positions both past and present.
They were also asked their opinion of the Navy’'s post graduate
school program as to what was good. bad. or indifferent in it.
This survev was not of the yez. no. check the block type
guestionnaire (see Figure 1. - Appendix A) therefore no “hard”
statistics will be quoted. Its purpose was to ascertain if those
in the upper links of the chain of command felt that this type of
curriculum was beneficial to military officers and what areas of
study, 1f any, should be concentrated upon. Faollowing are the

results of that survey.

All of the individuals polled had completed graduate dearees
through the Navy’'s post graduate school program. Over half of
the respondents had been in Construction Engineering and
Management programse from various universities around the country.

Otber graduate programs attended by the officers included
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guality., desired in & graduate program, tha

cbijectives. HNone of the CE&M programs complete

were 5 regimznted that the individusel could n

courses required by the schocl program’'s cor

those completing the CE&M programs, the use o

dealt with frequently on the job such as acc

management, scheduling. and construction costs

The most a&agreed upon view of those

completed mcre technical graduate degree progr

did not employ that krnowledge gained on a daily
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a fportion cf their own desirez while completing

public WOorks

pavement.

that they believed

most

ot

most often stated

b
i
.
)
;
. firancial management, urban planning.
admninistratiocn. mechanical encineering. petroleum engineering,
c_ezr engineering. electrical engineering. structures.
ard general civil englineering.
+
The maicrity of those gqueried reported
} Caonstruction Engineering and HManagement to be ornie of tne
t useful curricula available toc military caivil engineers.
i particuiar acpeal was the prograsm’ s broad coverace of many varied
4
i
: topices. This wide range allowed the one,

t of letting the

student pursue his or her own personal preference in educational

d by those pclled

ct follow at

e curriculum.

least

the variety of

Faor

f the broad-based

curriculum enabled them to become conversant in several areas

ounting. personnel

E estimating.

officers who
ams was that

basis, i1if at

thev

all.

This is not to say that their advanced education has been a waste

of time and money. With the Aremed Forces mission to be prepared




1n time ot corflict., the writer can thint cof noc more &appropriate
persar. to be in charge of the electrical utilities than scmeone
with an advanced degree 1n power distribution o©or a pavement
masters degree holder in charge of road and runway repairs., etc.
For an optimum near term return an educational dollars. 1t
appears that a sclely technical program is noct the desaired
course. All officers agreed with the need to have some form ot
managemant training or instruction. Mozt felt 1t appropriate to
tate graduate level courses in this area, while a few believed it
more beneficial to get military specific instruction for the

topic elsewhere.

The big picture management process was stressed by the most
senior of those surveyed. the captains in particular. Their
gerneralized feelinas were that as officers they manage the three
M's, manpower, material, and money. With this in mind. the
specific topics of financial and personnel management were deemed
guite desireable to cover while in school. Feople-oriented
courses were a topic many officers said that they could not get
enough cf or ever be too knowledgeable in that particular area.
Ore individual’'s example on the possible return on people topics
as oppos=ed to numbers courses was that he could save a small but
appreciable percentage on construction costs by a thorough review
of the plans and specifications and implementation of value
engineaering methods. On a large job, that same percentage of

savings could be consumed within one week if a strike were to
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occur theat could have been avoided. His concluszion was that a
labor relations or union negstiation course could be much mcre
beneficisl in the lorg run than the value engineering topic trat
could have been learned on one’'s own time with a goocd boock

anyway .

Lockino at the broad category of “"acguisition” and recelicing
that the militery civil engineer’'s raole deals wmostly with
facilities for each of the servicez, a few cfficers noted that
the educational need may best be satisfied by programs that zero
in on the project delivery syetem termed “"Construction
Management". Their logic appeared to be that this system, more
than most others. involved the i1ndividual or greup (termed the
Frofessicnal Caonstruction Manager) through out the entire
seguenrnce of the project or construction program. This aligned
more closely with the mission of the Civil Engineer Corps 1in

being the overasll facilities director for the Navy.

Arr  interesting side note from the officers completang
procorams other than CE&M was thet mocst had either talen or
intended to take one or more courses recommended or required cf

the construction program (where availatle).

A major portion of the respondents expressed a preference
for taking more course work rather than completing a thesis or

evern a major research report. Their rationale was that, as
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wider wveariety of material wes
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cticers, the nore euposore
better usz of their time than recearching and compiling a report

icttern whet they do 1n their scbs on a leswer scale). fAigain the

0

i1dea of perscnal preference was streszssed and if any individual
hao & spec:rf.c interest or desire 1n an area, whether directiliy
beneficiel toc the government or nct. he or stke should be allowsd
to pur=suzs that desire.

Ancther common percepticon shared by most of those polled was
that the twelve mornth allcted time pericd was not long enough to
complete a praogram and get the most out of it. One officer’'s
feeling was that he had survived the ordeal in his alloted time
frame but now he really would lile toc return to school and have a
charnce to learn zomething. Often used descriptions of the twelve
month alloted period toc complete the program were cramped. tight,
1nacpropriate, ard frustrating. Many graduates found, as 1is
common today. that schedule conflicts eliminated the opportunity
to take a whole host of courses that waould be pertinent and
beneficial and that many courses were only offered in one

articuler uarter or semaster.
q

Wher asted abtout their overall satisfaction with regards to
the g-aduate school e:perience, of &ll the officers surveyed only
ore had a negative i1imprescsion and reported that the time at
schocl had not been warth the time away from the office (The

1individual had not beesn enrclled in a CE&M program). One offaicer




who did e-3ovy the overall erperience questicned whether or rot 1t

was worth losing an cfficer for one full year or more given that

r+
il

a complete career ir the mili rv can end at twenty vyesre of

service (the old retirement svstem anvway).

A brief explanation of the advanced education program for
the military 1€ 1n order at this point. Each service has .ts own
graduate eduvcation program through which i1t sends a number cf
cfficers back to school to obtain advanced degrees esch year. in
this program the officer 1s ordered to a university for one to
twz years of study to cbtain the degree for which he or shs has
been approved. During this time at school, the officer is on
full salary and the tuitiocn ie paid for by the aovernment. Upon
completion of a&a curriculum., normally twelve toc eighteen months
later, the military member then owesz the government additicnal
service time. The common pavback is three years of service for
the first twelve months of school and & month for month

commitment for any time in excess of twelve months.

With the funding of advanced education for officers in the
civil engineer groups of the Army, Navy., and Air Force, the
government fills basic mission reguirements of each service.
Feyonc thesz direct tamngible basics., the fully funded araduate
programs eccomplish much more. From the writer s point of view
and that of the cfficers poiled. each service realizes a higher

return on its investment through the indirect bernefits than could

)
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ever be made 1n eny othe- affordable manner. The following 1s a
listing of indirect benefits compiled during the author’'s

research.

The most obvious plus, from the services point of view, is

the retention factor. Looking bevond the payback pericd of

1}

reguired additional s=2rvice time', most cfficers are instilled
with a feeling of commitment made on the part of the service tc
further advance the individusal and his or her career. This vote
cf confidence can go a long way in an attempt to correct the

disparity in compensation between the military officer and a

civilian counterpart. For many officers their reguired
additional serwvice time takez them past the point of ten years of

re

ive service. Here the individual ofter feels 1t is worth

]
n

sticking around for another ten veares in order to retire with a

pensicn.

A reliated, but much more subtle factor the advanced
educaticn programs have is in the recruiting area. Most of the
tocp notch, newly—graduated engineers of today realize the pece
with which the engineering fields are expanding. To keep abresst
of the most current developments takes more time than the work-
eé—day engineer has to give. Evening courses feor an advanced
degree are expensive, time consuming. anc requirements for
procgram completion can take up to ten vyears for part time

students. Few companies offer any combination of: time off for




course loads with no concurrent job relatec
rezponsibilities, full ssalary while sttending school, and fuli
tuiticn Coverage. The writer has found each benefit available by
itself from various companies and modified, limited combinations
cf some. but never were ail three offered simultaneously (With
enocugh effcocrt an exception could be found but 1ts existence is
definitely not the rule;. For a chance toc cash in on  a program
such as this, many engineers are happy to work in the fieild for
four to =i vears before returning to graduate school (It &alec
civez them a chance to see 1f military life is really for them or
not before incurring any additional cbligation). Not only dces
this give the officer a better perspective on what is important
on ths )ob and therefore in the classroom, it alsc allows him or
her to bBrinc back lessons learned or situations encountered to
share with classmates and instructors toc prove o guestion

theoriez explored in their course worb.

Most officers, as they advance up the ladder, begin to work
more and more with professionals and public officials. In
working with a design firm on a project estimated to cost
millions of dcillars, the military member will be interacting with
registered architects and professional engineers on all aspescts
cf the work . His or her knowledage must equal these
contemporaries if the government 1s to get the most for its
militery construction decllar. kith controversial projects such

az new facilities for the haome perting of nuclear powered

A
on




veseels, the cfficer may be desling with mayors, governors or
cocngressmen and their constituents. Each party 1s concerned with
a cifferent aszpect of the project. frem the increase 1m job
ooportunity, tc the increased capacity reguired in the public
schocl system to suppoert military families that will be moving
irto tre AreEa ., to the environmental impact of the new
constructicor projects. Therefore credibility and professicnalisn
are desired “Tor the 1i1ndividual dealing with these situstions.
Fozt graduate education is one of a handful of factors that can
weigh heavy 1in enhancing the members standing in the eyes cf

thosse with whom he or she deals.

The worlk—a—-day civil engineer officer is., 1in mbst caces,
awey from the de=sign table and deals little with the actual
numbar crunching calculations other than occasionally checking or
guesticning a figure or two. Therefore time in post graduate
schocl allows the individual to dig out the steel manual or other
appropriate reference bocks and brush up on the how to’'s of

design.

The significance here lies with another of the career
ennancing factors, i.e. cbtaining a Frofessional Engineer's
License. This accomplishment is taken none too lightly by amny of
the services and 1s becoming an increasingly important milestone
in the road to upper management (Whether in the service or out in

the privete =ectord. The elective course work for their masters




degree snouwld be viewed by the cofficer as & chance to further his
or her krnowle=sdge vet provide a cgood ground work for the taking of
the professzional ernglneer’' s eXdam.

Ancther plus for the civilian education program 15 the

t

r
]

coportunity for the military member toc go on & s tical frcm

]

n
+

the service. Thouch never +ftotally out of cocnta with the
military, 1t refreshes the officer toc be able tc choose what to
wear toc work (class; and determine how his or her schedule is to
te arranged. it allows them a year away from a ringing phone and

the myriad of job related "fires" that need to be doused

immeciately.

The individual has the chance toc catch up on much of the
latest technology and to investigate the stete of the art in his
or her area of interest. A new, fresh., educated view is commonly
developed during a tour at a civilian institution. The officer
gets the opportunity to interact with civilian engineers as well
as members of other services and is exposed to different ideas,
technigues, methods, and solutions to similar problems. All of
this exposure contributes toward making the civil engineer
officer more well-rounded and gqualified to teke on thre

responsibilities of higher rank and authcrity.
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Program Comparison

U to now Constructicn Engilneering  and Management (CE&M )

hbistory. institution and industrv desires, and the Army, Navv,

=y

arnd Air Force civil engineering group’' s functions and tasbs have
been euplored. Applicability of the CE&M program from both the

. .

writer s comparison és well as a survey of senicr Nevy officers

haz besn presented. Numerocus universities around the country
offer a variety of programs. But which 1is more advantageous to
thz needz of the services? Eelow is the author’'s evaluation
z=v=tem and & listing of institutiorns. in order of rank, employing

that system’'s cr:iteria. Thirty institutions were selected for

N - A-.rm«‘»c—aw-".:*-- '

evaluation. Selecticn was based on the school’'s offerirg a

masters degree in Construction Erngineering and Management and its
having an APET accredited undergraduate curriculum in the
sponsoring department or college. Twenty of the schools

contacted responcded and provided the information reguested.

Discussion and rationale of each parameter used in the
author = evaluation system is listed. Following 1s a discusszion
of the scale. weight factor. and criteria used to score each of
the separate facters. Corcluding the chapter is the listing of

how each school measured up.
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FaREMITERES - Discussic, and hetionals

i. Afzcreditation - ARlthough  there is not currentliy an

accreditation =ystem for graduate programs 1in Construction

Emcineering or Constructicn HManagament, the diverse mix ofF
] g 1

bszt grourds of 1individual officers from the differert service

10

]

some2tires necessitestes the completicn o1 undergraduate degree

n

reguirements before continuing on for e masters degree. Although
thiz neec¢ 1s the exception rather than the rule, the capability
tc ocbtein an undergraduate degree thst will be accepted when
arciving for profeczional regicstration 1is a prominent factocr.

Mcre importantly. the existence o©of & program accepted by the

be]

ccreditation Board for Engineering &and Technoclogy indicates a

b
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on the part o the university to provide a

rigorous and balanced education ccvering the ‘'Ybasic principlecs®

engineering concept.

Frofessional registration is not an event to be taken
lightly by an cofficer of any service. With advances in rank come
positions of increased authority and supervisory responsibilities
cver both licensed engineers emploved directly by the govermment
and cesian Tirms contracted with for the performance of project
desian. Senior officers are often called upon to sign drawings
as both a government representative and a professional engineer.
Many of the most desireable jcbs can be filled only with by &n

officer with his or her Frofessional Engineering license.
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. Frestige - Ferhaps not az impoirtant a parameter vet still a
defirnite point ftc be considered 1s the prestige ct the
institution. Tiec directlv to this issue and inseparable “rom

1t. 13 the guality cf the programz cffered. Only wWith a guaiity

program enhanced bv a well—-regard=sd facultv cam & university
oroduce notable gradustes to esteaebiisth an hongred reputeataor..,
. Well-known Faculty — Just asz film makers often attempt tc

feature a8 weli-known celebrity to draw in the public., so carn ar

institution utilize the same plov. An acknowledged leader in ths

m

field of Construction Engineering and Management is often a =iagn
of a progressive program angd the institution’s dedicatior to
providing a state of the art educaticn. A meior-ity cf the

Fighiy—regarced curricula are centered argund & sincle individusl

andg mnst oftern guided by their leadership.

4. Diversity of Faculty - Variety in background and areas of
expertise among the faculty and staff supporting the Construction
Engineering and Management program is a desireable
cheracteristic. The need tc expose students to bocth  the
classroon theory and research, as well as to actual real life job

experiences from an individual who has been there, cannot b

m

overemphasized.
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of thres subk-categories: a) Number

c) Student tc Fac

Stuoente,

&) Numbar of Facul

Construction Engineerin

to be viewad erntirel

students aiong with

discussed later)

combination of which should be

Eveluating this

that one individual 1is

the 1leragth, breadth,
topics covered ir
curriculum. On  the

compliment of five or

variety in approach and

many more topic areas.

completes the

morths and more than likelyv wolild

opporturnity to tate

student to

are highly

parameter as

masters

Student Fopulation — This paramster 1s compozend

of Faculty, b) Number cof

uity Ratio.

tv - The number of faculty in a
g and Fanagemsnt program s not
y ©on 1ts  cwn. The number of
feculty ratioc (both
irterrelated aspects. the
examined &s a whole.
a single entity we find
not normally sufficient to cover
anc depth of the wide range of
a constructionr engineering
cpposilite end of the spectrum. a
more members may add
diversity in opinion plus cover

The average military officer
program 1in twelve to eighteen
rnot be a&afforded the

all the courses a large faculty

could offer, although it is still considered a definite

advantagea.

) Number of

enhancement or & detrac

Students -

This figure can be an

ticn at either end of the scale.
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1f tpe student enrocllment is held to a minimum, with a
constant number of faculty, the student benefits by
having smaller classesz with an opportunity for a good
amcunt of one on one interface with the instructors.
It alsc affords the individual’'s advisor the chance to
get to know his or her charges personally. This woulild
allow the student and teacher to design a more unigue
program of study to fit the advisee’'s desires and
motivations. 1t would alsc enable the faculty member to
more closely supervise and direct the student’'s
research efforts.

Frem the otber side of the fence, a smaller group
does not introcuce the variety intc class discussions.
It lacks the breadth of experience offered bv a class
mage up of individuals from many backgrounds and
degrees of experience. A large- group alsc affords an
opportunity for the faculty member to direct research
in a wide number of areas at once and build upon that

base with successive classes of students.

c) Student to Faculty Raetio - Certainly a major
consideration, and obviously tied to the number of both
student and faculty is the student/faculty ratio. This
advisee/advisor parameter can give the prospective
student an indication as to whether he or she will be

viewed as an individual with goals, desires, and
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capabilities or as another number to be input,
processed, and rubber—-stamped on the way out.

it 1= recognized that i1institutions walk a fine
line 1in this area, gattempting to maintain a gquality
program yet accommodate their fair share cf the

multitudes of students that apply for admissicn each

year.

&. Entrance Reguirements — Entrance requirements are another of
the two edged swords in rating schools. It was Woody Allen who
s213 "1°'d never want tpo be a part of a group that would have me
as a member"™. The same 1is true at times with admiscsion
policies. Brade point averages of undergraduate coursework
remain a good indicator of how an individual will perform in
graduate school, but this is not the only factor. The type of
uncdergraduste degree held by an applicant 1s definitely an
important factor in assuring that basic principles will be common
knowledge to all masters degree candidates. Yet the flexibility
to allow individuals of diverse backgrounds to attempt a program
should be considered. After all, are we each docing what we are

best at or have we just ncit found our specialty yet?

A single test such azs the Graduate Record Examination is
also a popular channel marker for those navigating the seas of
higher edicaticon, yet does one test & good engineer make? As

with the Frofessional Engineer's exam, I'm sure every engineer
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who swellzs with pride every time he or she affixes their seal! on
a document can rname at least one ctolleague who doesn’t deserve to
wear the titlz of Frofessional Ergineerr but does so anveay.
Fositions held., responsibiilities undertat en, Supervisocrs
opiniocn ' s, and overall competence should be items considered ir
the selection cf prosgective masters degree candidates. The

miriitary. in itz own selection P

3

ses., has th=zoretically

cTe

[

weeded out the non—performere and is hopefully offering to senc
only those officers with a dezire toc learn and the capacity to

finish & program once it has been begun.

7. Tuition Cost — Cost may not be the most important parameter,
but 1s certaimly cne of the most sensitive, and raightfully so as
the tuiticon for the atterding officer is paid with public funds.
4s  with wmost commodities, you get whet you pay for and only
purchase what you can afford. Graduate programs of similar
caliber tend to be comparable in price, at least in state
supported institutions. For the officer, his or her home of
record could be a deziding factor of which schocl to attend.
With other factcors being equal. the possitility of the officer
taking advantage of in state tuition and saving the government a
considerable amount of money 1is attractive (not to mention the
chance for the individual to be close to family and old friends

in many Ccases).
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Location — Realizin that school are not about
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tc relccate to cater to anv one particular group’s needs, this
category on the surface seems to be & moot point. With a more in
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gepth look the factor begin to make more sense. The Armed

Fcrces have weil—-established bases ard posts throuchout the
United States. Many of these facilitiez are located 1in cr near
able 1netitutions with

highly fpopuliated aree bca

n
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ting desar
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worthwhile Constructiorn Engineering and Fanagem=2nt programs.
Flthough it may screen out some universities with othnerwise
excepticnal programs., the fact remains that i1t 1s more ccet
effective focr the service to order an individual into an area
where he or she could receive & follow on  tour. Instead cf
moving an officer to a schoel for eighteer wmonths or less and
then relocating them agsin after gradusation, the individusal could
be acssigned a local billet before or after gradueste school and

become a semi—permanent member of the community.

2. Officer Opiniocn - Looking from the point cof view that you can
never adeguately judge something until vou have experienced 1it.
th=z feedbsck from individuels completing a program 1s a malocr
determining factor 1in school rankaina. Care must be taken to
assure the information provided is a&as unbiased as possible 1n
crder tc responsibly evaluate a program. 111 feelings over one
course or an administrative hassle can sktew an officer' s point of
Vview and possibly blactk bail an otherwise outstandirg

instituticn. kealizing the advances and almost constant chanaes
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in program content and suppocrtaing facuity. feedback needs to be
current. In some instances the feesdback of an officer attending

= cricr  could possaibly  be toteliy incorrect and not

r
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irndicative of the existing conditions. Yes, there is a probiem
with this parameter in that ocfficerz are not presently attending

e=ch univerzity with an appropriate curriculum and therefore an

t
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al?r aave

itege eri1sts for those schooiszs with cfficers currentiy
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factor should ncoct and cannct be regated dae to

in

enrclledc. 1
this 1inconsistency {adjustrent 1is explained in  the criteraie

section).

10. Frogram Versatility - This paramster is composed of five

sub—categories: &) Thecsis Uption, b) Base/Core Curricuilum,

c) Electives. d) Program Length. and e} Industry Consciousness.
a) Thesis Option — The overwhelming majority of senior

officers interviewed 1n the author’'s poll stated that
they had pursued the non—-thesis option in their
graduate school program (if available). The same
majority believed the sverage officer would be better
served by the exposure to additional coursework
normally regquired by a non-thesis option. The almost
unanimous viewpcint was that the option should be left
to the i1ndividual officer. Anyone with a definite
interezt in the rezearch of a particular topic, whether

directiy job reiated or not, should be allowed to




cursue his  or he~ desire s5 &t tc provide maimum
satisfaction with the graduate school e:perience alona

with edveaerncincg the stzazte of rezeerch and development.
Therefore a Constructicn Engineering and Managemant
proaram that offere a choice becween the thesis and

non—-trheziz optio

in
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prefershle Lo that of & pgrogras with only ome avenue to

r

Base/Core Curriculum - Although a&al! knowledge

btained has some value, the authcr seecs a need to

0

standardize at least a base or core curriculum. Due to
the variety of cepazities in which all of the military
civil ergineer officers will serve, each service should
develop 1ts own set of reguired courses. This cannct
be the primarv conzern of the educaticnal institutions.
However, after each service has determined its base
curriculum, it can be measured against that offered by
the school to determine 1f the service reguirements can
ha accorplished. under a gaven curriculum, by an

individuel, within a limited +4time frams at that

particular institution.

il Eiectives — Once the requirements tor both the

service and the school have been determined anc

zatiz=fied. attention can be turned to electives. fa
&7
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wide rance of both technical civil encineering courses
and reiated support courses 1s desired. The technica:l
topics ccomplish two main obiectives in that thev
allow the cfficer tc either catch up with or initisily
explore the =state of the art 1in a particuler area cof

irnterezt be 1t pavement desiagn, structures, =Gil

€
+

me-ha1CS, terrain evaluation, pclluticn abatems=nt,
etc. These courses also allow the individusl a chance
tc get back tec the number crunching design world to
brush up on hkis or her shkills g readvy himself or
herself to tabte the Frofessiocnal Engineers Licensing
examination. Neither of thece accomplishments is often
possible 1in the work & dey world of the civil engineer
in the armsed fcorces.

Felated support courses have an extremely wide
range and should be left up to the student, the
advisor, and whoever 1is approving the officer’'s
educational plan. Desireable tcpice may come from
other departments cor colleges within the institution
itseif. Subjects may 1include business law, labor
relations, marketing, operations research, busziness
peychology . or any other topic the officer can
demonstrate to have a direct relationship to his or her
continuing career.

Acceptability of transfer credits from other

universities az well as credit for undergraduate

&B
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course=z from within 1ts own syster play & role in the
elective = rating as set up bv Lhe autlior. Due 1o the
tranzisnt nature of ths officer ' s duty assignments,
many i1ndividuals have beocun work toward e masters
degree on their own time but hsave not vet firnished.

This work. 1f applicable, should not be tctally negated
forcang the student ta start cover from sguare one.

Undergraduate courses might alsc bhe appropriate to filil
gaps 1in the military aember’'s background or simply
bring him or her up to speec in a specific area, e.qg.
Computer Applications fagr Civil Engineers for the

computer illiterate.

G} Frogram Length — Most programs currentlv offered
range in duration from & minimum of nine months to an
indefinite number of vears, depending on the
individual’'s situation and approved e:tensions. The
officers completing the programs are given an average
cf nine to twelve months for the Navy, fifteen to
eighteen months for the Army, and about fifteen to
eighteen months for the Air Force alsc (depending on
the school vear system). Each service has 1ts own
exceptions but rarely do any of them aliow twenty—four
months or more for the masters degree complétion. This
parameter evaluation must be done on the program

offered and its versatility. Due toc operational

&9




commilitments, cfficers cannct &lwavs begin during the

L fall guerter or semester. Therefore the reguirement of
preregoisites must be exrliored and the flexibility of
the program cetermined. The mozt desireable curriculum

e is one thzt allows students toc start at any time during
the academic vear and finish within the time frame
ailcted without peving the price cf a icp zmided

®

) Industry Consciousnezs - The institution. where

gossible. needs to tap into and make full use of the
locally available or regionally obtainable industry
talent. Lecture seminars drawing noted professicnals.,
or better vyet full courses tauaght by those currently

racticing in the real world what is being preached bv

ri

he!

r+

he faculty can enhance a preogram as much &s any other
factor noted. The program curricula need also be
responsive to the current trends seen in industry. An
example of this 1s the increase in litigetion due to
the claims on construction projects. EBecause of the
now common practice of installing lawyers at sixteen
inches on center around a construction site, most
programs have developed and included one or more
courses on construction law,negotiation, avoidance of
contract disputes and the like.

Cnce the factors or parameters had been determinec an




appropricte scale. weight factor, and szo-ing crateria needzd to

be determined in order to evaluate the programs as unbilasedly as

possibtle. Beiow are those developed by the author.
FAaRAaMETERS - Sceie, Weight Factor. and Crateria
1. Accrecitation ~ scxle: YES Or nLo
weight feactor: A 103% factcr 1s tied toc this parameter.
Criteria: If +the institution does not have an ABET
accredited engineering undergraduate curriculum for the

department or ccllege in which the Construction Engirmeering and
Management program 1s ffered, the schocol should not be
consideresd as a potentiel source o©f advanced educeation for
cificers. Only in extreme circumstances should the wsiving of

thise reguirement even be considered.

Z. Frestige - scale: © to 10

Weight factor: &/100

Criteria: Admittedly a subjective factor this parameter
carries relatively little weight. Yet well-regarded schocols suchk
as M.I.7. and Stanford deserve their due as leaders in the field
and should be the yardetick against which others are judaged. The
author chose to use The Gourman Report{GourmanBX] gracuate schocl
rating guide @ées a baseline. The top Tforty—five engineering
schools are liceted in the guide in order of rank. The list wes

divided into nine egual segmentes of five schools each. Score

14

71




were then assigned to each segment with scocre ot ten given tc the

[}

first section, the schools ranked one to five, and decreasing one

for each  successive section until reachirg & two for the lazt
Qrovg. Thoze schcols not ircluded im the raniing were given orie

point for this category.

in
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T kelil-known Faculty -

Weight factor: SSLGO

0

riteria: Anocther somewhat subjective factor 1= having an
ackrnowledged leader 1in the field of Construction Engineering and

Marn=

=ment on the facultv. It is agreed that not every school

m
1L

can have such an  individual but those institutions that have
obtained or retained profeszszors in this catejory deserve credit.
The program was given a ten if two or more of the faculty were
imstantly recogriized due to authorshic of te:xtbooks, putlishea
articlies., reszearch projecits, or other related works and the rezt
of the supporting faculty were FRD bolders. A zero for this
category was obtained by having all little known instructors with
few tc no publications, and no faculty member possessing a Fhd or
Faving extensive wocrk-related experience, 1.€e. an ex—corporate
officer for an ENR Top 360 Construction Fairm / Top 490 Design
Firm with CHM expertise.

q. Civersity of Faculty - scaie: 1 to 16

[

W=2ight factor: 8/100

Criteria: This parameter 1is fairly i1indicative of the
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institutions approsch te  the curriculum. I« 1is alecs nct
significantly dependant on shear npumber of professors  and
assictant procfeszcrs in a2 progranm. A depertment with as few as
twz instructcrs cculd cover the resalim from industry wise
construction executive to theory dependant researcher. On the
author’'s scele & ten was given to those universities havanog
fazuity on both ends of the spectrum with each ar acknowledged

enpert 1in his o~ her area. A on was awarded tc the schocl with

m

faculty of similar background and exparience, none of whom were

recognized esxperts.

4
.

Faculty and Student Population - scale: O to 10 (see below)
Wweight factor: 15/71¢0

Criteria: This parameter 1is broken down intoc three sub-
catecories=s: &) MNumber of Faczulty, b} Number of Students, angd
c) Student to Feculty Ratio. The scorez given to the three
following factors are to be added together once determined. This

sum 13 the scale of O to 10 mentioned above.

a) Number of Faculty - scale: 0O to 3

Criteria: The intent of this factor is to measure the
umber of directly supporting faculty in the CENM
Lrogram. Here a zero rating 1is aqgiven far no
individuals devcted solely to the caonstruction
curriculum. Depending on circumstances the optimum may

vary, but the author chose three to four as the decired

7z

]




e ,..'.. i e {

value 1¥ no cither pertire~t intformetion wes availaeble.

'. More thar three to four curriculum specafic faculty was
' viewsld a=z pcssibly detrimental in that the pregram may
i noL be tapcing the capabilities from related
. depar tments or outside sources toc cover some niasteraal.

. 1.e. accounting, statiztics. 1

1]

gal practices., etc.

Critzris: An acadenic procram cannct survive and
prosper withoutt students enrolling in it ard completing
ite reguirements. Yet toas great a number of students

can ocver tax & program and render it less than cptimsal

by
8]
A
o
P
-

its participants. The author has found through
discussion with CEM graduatee that their percegtion of
ar optimum number of students in a vyear group lies
between twenty-five and thirty. Therefore an optimum
score of three was given to institutions with a yearly
qucta of twenty—-five to thirty. Two points were allowed
for enrcllment of twenty to twenty-four as well as
thirty-orne tc thirty-five and so forth to zero for less

than fourteen or greater than forty.

i Etudernt to Faculty Ratio - scale: O to 4

Criteria: Obviocusly highly related tc the two previous

factors., the ratio gives an 1indication of the
professnr’'s accessability to the students. Too high a
74
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ratic can mean a student is lost in the multitudes arc
mev nct receive meaningful counseling to plan his or
ber dzs:red course of study. Toc low can indicate a
les=s than de=siresable program o©r possibly “"phantom”
faculty that are rnearly impozsible tc reach. The ideal
ratic on the author s system was between 8571 and 1d/1.

Four point were awarceo for ratic = in that snterval.

[t

For schocls heving 11/1 or 7/1 Lhree points were giver
and two for 12/ or 671 ratios. A 5/1 or less and a

2/1 or greater obtained one point.

&. Entrance Requirements - scale: Q to 10

Weight factor: 471060

Criteria: Though fairly similar for most schools, thesre are
a few Fkey differences 1in entrance requirements. Undergradusate
arade point average is for all intenits and purposes a univeresal
reguirement, but the Graduate KReccrd Examination is variable
between institutions, some insist upcn it while others may waive
cr not reguire 1t at all. The top rating was given to the
institutions that stated wup front the fleuwibility of thneir
admissions policy. Favor was seen in the reguirement cof
providing references from either supervisors or past professors
to judge the capabilities of a prospective student rather than a
one shot all day test. The desire for elimirating those pesrsons
most probably incacable of finishing & prcaram and the need for a

ncot is

1]

method of determining whc i1is  accepted and who 1
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acknowledysed. For that reassh his faztor carries the least

weight of all maior categories.

7. Juation Cozt - scale: ¢ oto 10
Weight factor: 1G/100
Criteria: When wtilizing public funds, the corcept of

cbteining the best that money can buy 1s noct oiter &n acceptacile

0

~

criterion. Therefore getting the best education for the funcs
available becomes the bottom line. A cost comparison between the
twentv—two schools surveved was made and the least cost was
selected for  the optimum on the scale. A decrease cof one point
for each increase of $£1.500 from the minimum wags made. Tuition
fiqures were celcuiated for ocut of stete rezidents., due tc the
nature of the military. and were based on two semesters or three

guarters for a full time student.

B. Institution Location - scale: O to 10

Weight factor: 771CG0

Criteria: This parameter gives credit to those institutions
iocated close to bases or posts that negate the need to move the
military member lock, stock, and barrel for an assignment of
usualiy twelve to eighteen months. Optimum score was given to
institutions sucth as *the University cof California—-Berkeley andg
Drexel which are both located in cities with significant military
{(in these cases Nevy) presence. This allows an officer to either

come from e tour in the area anc then go to school or complete
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the gradiaste program and  ther go to a jeoc in the iocal ares or

possibly boih without moving and costing any permanent change of

b7
rt
[
1
o}

= dolilersi{im>.2nrg monevi. S minimal rating was given thcs=e

universaities (the majcrity of the onese i1investigated) i1n  ar area

-4

~.zed and there

17}
-
2]

where no  po=sikle foliow on tour could be re cre

Rl

. CGffizer Opirion — scsle: 2 to 10

Weight fector: 157100

Criteria: A set of guestions reguirang both subiective ard
otbiective evaluetion of their prcgram was asked of officers who
had reczentliy completed Construction Engineering and Management
curricuia at various universzities. Individuals surveyed had
graduated within the last four years and were cerving on actaive
duty 2t the time of the inguiry. The guestionz ranged from the
rating th= appliicability of the course work and the flexibility
cf the program to would you be satisfied with your educstional
experience if you had been paying for the tuition yourself and
not been on salary az you studied? A copy of the guesticnnaire
15 inciuded in Appendix A,

The institution’'s score was develaoped by averaging the
rating civen on the eleven scaled questions and multiplying tv
twe (The auvthor fournd 1t easier to bhave individuals rate their
arnswers on  a scale cof five. Individuels had less reservation
with thiz and often would use a half point increment where thev

falt it wss necessary). Note thst arn average of three or lessz

H
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officers were gqueried from eazh schosl tc develop thes score.
. This was done because a number of schoosls had orly one o~ two
cfficer atie-dee=s cver the past three vyears.
e e, Frogranm Versatility — scale: 1 to ZC (=ee below;
weight faztor: S0/ 100
Criteria: This parameter i1s subdivided irtc a set of five
® reiated categories with each being rated according to  the
; c-iter.a listed below. The scores of each category are then
. summed directly to become the scare on the scale indicated above.
® The subkdivisions evaluated are: a) Thesis Option, t) Base/Core
Curriculum, c) Electives, ) Frogram Length, and e) Industry
Consciousnessz.
[
a) The=sis Optaicn - scale: O toc 3
Criteria: A program that offers the individuel student
e the option tc prepare a thesis or take additional
4
courses and complete a major research report or
accomplish even more class work and have no maior paper
® was considered the most flexitble and advantageous andg
was awarded three points. Institutions havimno only the
thesis and major report options were given a two. And
o schocls with the thesis only criteria received one
point o this sub-category scale.
® b} Ease/Core Curriculum — scale: 1 to &
78
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Criteria: Having not fully developed the desired
baseline set of courses for each service, this sub-

to 1te fulie=zt capabilitiez

parameter is not utilized
here. In 1ts final version. this rating svstem woulc

compare the schocl required curriculum with that cf the

de

n

ired educaticnal plan base for the officer. Im thae
compar.sor it would determine whait topics. 1f any. were
nct covered by the university s reguirements but needed
tc satisfy the services’ curriculum. The ability to
compciete both sets of requirements within the amournt of
units/credits ne=ded for the degree woluld be worth two
points. Having all course requirements of the school
aligrn with that of the service would b2 worth ancther
two points. This would allow greater flexibilitv for

the militarv member to fcllow his or her own interecsts

n

while filling a&all the services’ needs. One point wa

reserved for the institution with a total free form

curriculum which allows the student free and
unincumbered reign over the development of theair
education plan. Fresumably the officer would croduce

an exemplary combination of coursework, all of which
would be unquestionably related to his or her sub-
specialty and follow or. duties.

In this foreshorterned version,., the number of core
curriculum credits or units was divided by the total

nunber needed for degree completion. Trhie ratioc was
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percertage between
c} Electives — sca
Criteria: This sub

into three subdivis

13} Related Support Coursees,

Undergraduate Ccur

these subdivisions

percentlale arn3d broken down a1ntc
v o opoants, tterr each 1interval was
Five points wae assigned to the
twenty 1.e. the oprogram with the
guired coursewsih. ~ four was given
twenty—-one and fortv, etc, with the
out with Ooniy one poaint for =

e.ghty—-one and one hundred.

le: 0 to S (see below)

—category is further divided down
ions, namely: i) Technical Courses,
iii} Trensfer and
se Credit. The ecores obtained 1in

are summed to become the score on

the scale listed above.

i) Technical
Criteria:
prograrmns that: 1.
the civil enginee

available. Z. had

Courses — scale: O to 2

Maximum score was given toc those

allowed unrestricted enrclliment 1into
ring “design and theory" courses

a lack of or allowed the waiving of

reregul=ite reguirements for techniceal COUrSES ., and

. had available

including. but not

waste. cstructures,

an extensive mix of study areas
limited to, geotechnical. hazardous

foundatiorns., waste water, highway,

80




12! Relaied Support Courses - scale: O to 1.5

{riteria: Score 1in thiz subdivisioun was awarded
ir hzal¥ peint segments. The top score was assignec to
the 1nstitution that: 1. had minimal restrictiicne on
LSE ©T SUDDDriing coursewcork couplet with totai numb=zr
o7 credits allowed cutside thes major 1.8. courses could

be tahen from anmy college within  th= university and &
majority o©f +tctal creditz toward a deqgree could be
thoze. Z. had a laroe number of depxruments, colleages.
cr <schools within the university from which graduate

courzes couwid be selected. and Z. had a broad mix of

reisted support topice offered by the cthier deparitments
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111} Transfer and Undergraduate Course Credit

Scale: O te 1.5

Criteria: Credit 1s qiven 1in this subdivision to
the i1nstitutiocns that allow the use of transfer
aracduate credits along with some of their own
undergraduszte course credits toward the completion cof
their graduste program regulirements. Feing that the
maiocritvy of institutions 2ilow either or both of thecse

me-thod=. the magrnitude of permitted uvse becomes the

-h

cecicding factor in the <scoring of the factor. Schocols
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with tre mansimum allowable transter and undergreduete
cresit=(as a percentage of total credits required) were
crie and a half points. Those programs aliocwing

neirther of these formz o©f credit were rated with a

g3 Frogran Length — scele: Ooto 2

Criterias Due to the cost of enrolling an otiicer 1n
schocl and the lost productivity encountered while he
or she 1€ completing a program, it is advantagecus to
the government tc mimimize the time resguired to
complete the masters deagree reguirements. It 1s
recognized that the armed forces civil enginegr gQroups
emiloy individuals from a wide wvariety of scholeastic
backgrounds and fot &ll can meet the graduste program
reguirements in a condensed time frame. Therefare
though a nine month program is well thought of, the top
score of two goes to those universities who can readily
azcommnodate a variation in  completion time. That 1e
the programs with a normal twelve wmonth duration that

can be easily condensed or expanded by a guarter or

summer semester if needed.

e) Irdustry Consciousness — scale: ¢ toc O
Criteria: Eelieving that +there is no substitute for

e:perience, the author has given a good ceal of credit

B2
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to the :imstitutions that have sought ouvt and utilaired
experts and ceaptains o©of industry currently employed
out=ide irn the rea: world. Farticuler emphasis was
given to the use of industry jeaders such as officers
or owners of maicr corporations and high ranking
government officials. Mejicr credit was awarded for
entire courses taught by these individuals e&nd :esser
for a lecture series where the person was Gnly heard

from once on & limited baszis.
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How the Schools Measured Up

Inm ersiovin this system the author obtained all information

1)

required by the parameters throcugh either literature provided bv
tns ainmsititutlaion or conversations with respective schocl
cersonniel. For the officer cpinion fector, the nine scores
cbtained through interviews with officers who had recentls
attended the 1nstituticns were averagec and that figure listed
for those institutions that had no recent officer atterdance.
Having compiled all the informastion and utilized the scoring
criteria licsted, a numerical secore for each parameter was
developed (see Figure 1 - Appendix B). The score awarded on each
parameter scale is then multiplied by its weight factor, encept
for the Prooram category which is divided by two first. Once &1l
wa2ight factors have been emploved. the resultant products aré

summad to  find the schoecl’'s rating out of a possible ten point

maximum (see Figure 2 — Appendix B).

Note thet thie system 1is not designed to make overall
gualitative and guantitative judgement of institutions and
programs. It i= not an attempt +tc find the only worthwhile
program naor does it suggest or mean to suggest those institutions
and programs at the end cof the listing are in any way inferiocr to
those at the top. It mersly measurez the garameters developed by
th2 author. in this case. for the military’'s needs, and ranke the

schoois azcordingly.

84




-:v«w’.’wr. -

SUMMARY AND CONCLUSIONS

Conetruction Engineering and Manegement 1s now & well-
establiished, expanding., and maturing professicn. 1t regquires =

troad set of educatiornal poeeibilities toc cover 1ts extensive

ramnge of applicstions. Other than a set o©f generally acceptec
msyor categoriez of study, there 18 nc specific core of course
work required to complete a masters degree program in

Construction Engineering and Management (other than institution
specific). Various wuniversities across the country offer a
nyriad of programs 1in CE&M programz. each with a slightly o-
widely differing approach to or idea of what a proper curriculum
stiould be. There 1is no alignment between, nor does the writer
advozate an alignment between the institutions programs. This
wouid be counterproductive to the effort to develop and promote

all the domain encompassed by CERM.

The U.S. military is a major consumer of these programs.
sending upwards of fifty officers to school each year to complete
the masters degree curriculum. Evern though the services are
utilizing these programs extensively, there has been noc
documented attempt to assure that a common education base is
obtained by each military member. The author strongly advocates
that each service research 1its educational requirements and
prepare a set of base courses or topics to be coverec in ea:ch

officers educational program at graduate school. Another

B85




desirecstble tool toc assure thet officers are receiving the best
education for the dollars available 1= a rating system such as
wazs developed 1in  this paper. Such a eystem 1s capable cf
unbiazedcly evaluating any and ail factore the developer desms
relevant. The author reslizes thet his set of parameiers and
craiteria are not thz final chagter in program evalustion for the
miiitary o~ anycrne else. EBut 1t ie a starting place from which
further as==zzement of needs. goals, desires, and obsectives can
be made. It is not the intention of this system. nor the point
cf this paper, to seliect one institution amnd proclaim it the
panacea of Construction Engineering and Management proarams for
the military civil engineer. Its +true desire 1is to enlighten
resders to the fact that a wide variety of programs exist, ail
resgectable, but mot neceszarily all geared toc the same specific

fimal product.

A second purpose of this writing is to cajole the military
members into further assessing theilr objectives and desires 1in
attending graduate school. If and when these twoc events occur,
the government will begin to receive the optimal return or 1ts

educational dollar.

As I complete this wundertating. I find there are several
more avenues of this topic where additional research and study
can be performed. As stated earlier, an overall analysis by each

sarvice should be conducted teo establish & set cf base subjects
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necezssary tc prepare the officer for future assignments.
the dezired set of base topics i1e determined. it must be compared
te the Cresert curriculum st each institution offeraing & CEEM
program. In cerjunctiorn with this comparison, a course by course
review could be perforaed on each schocol s curriculuns to furtiher

evaluste the program’'s flexibility and desirability in relation

tz the irdividusl s or eorgenizetion’s needs.

£ survey of senior Army and Ailr Force civil engineering
cfficerz can be made to verify if they heve similar attitudes
toward the proaorams as exhibited bv the Navy officerse. The

assessmernt of applicability can then be made oOn a service by

n

cervice basis €0 more accuratelv reflect each units reguirementes

and desires.

Further res=zarch into the posesibility of the services
providing their own program at one of their institutions for
higher educatiocn should be accomplished. Given the valume of
officers sent through programs of this type, it may prove cost
effective toc cevelop & curriculum to suit all the needs and hire

& faculty to teach those courses.

A cost analvsis of sending an officer back to his or her
home of record (where applicabtle) to acguire an advanced
educaticn at resident 1in—-state tuition rates can be develcped.

Tied to this could be a cost anelyziz cf having the officer




atiend &, eacZepgtable institution locoa to hie or her duty statiocn

in order tec conserve FPCE funds (moving money ).

A-cther pocsibie methcod of analysis that could be pertormea

on the da*ta coliected would be to provide two separate reting

systers. One system might cover the cblective and measurat.e

i+

paranmeters developed and the second could rate those a

n

esories
cailing for subtjective and therefcore oplinioneated responses. Suct.
a combination would provide a better view of the programs being

evaluated.

iz can be concluded from the material presented. the
gracduate school experience. and particularliy the Ceonstruction
Enginesring and Management curriculum is applicable anc
beneficiel to both the 1individual officer and to the U.E Armed
Forces civil engineer groups as a whole. However. the previously
menticned revisions and additions to the military ' s post graduate
school program could make a good program even better and turn out

officers bhest able to accomplish the mission of the miiitory

c:vil engineers.
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SENIOR OFFICER'S

QUESTIONNARIRE

1. What 1= your view as construction management as a masters

degree program anc how relevant is

it toc the work you ve done”

2. How technically oriented does the program ne=d to be to best

serve the officer’'s needs”?

-

today™

Z. Are there any courses you would suggest tc a student in schecol

4., What length of time were vou at agraduate school and what do

you feel is an appropriate time frame?

o

Did your program require a thesis and do you believe that that

the best use of an officer's time in school?

[l
w

6. Besides qualifying individuals for more responsible billets,
what other enhancements doc vyou feel the overall graduate school

program offers?

7. Any cther comments?

FIGURE 1.
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NAM-Ze oo e GRADUATE MAETERS DEGREE
SCHOOL ¢ QUESTIONNAIRE
YEAR GRAD: . page 1 of 2

1. was the program pertinent tc wori vou ve done or expect tc do

scale 1 = 2 4 3

2. Whet' s your ocpinicn of the mix of the course work”

calea b 2 = 4 S

n

Z. Whet' s your opirnion of the program’s flexibility?

=czale 1 2 > 4 S

AP T ...q- PRI

4. Was the curriculum challenging to vou?

scale 1 2 Z 4q S

S. Would vyou choose the university again knowing what you do now™
scale 1 oy I 4 o

&. Wouid veou recommend it toc fellow officers?
scaie 1 s Z 4 S

7. Would you be satisfied if you were paving for this educetion”
scale 1 2 3 4 S5

B. Were you i1mpressed with the professionalism of instruction?
scale 1 2 s 4q S

9. Do you feel you received guality advising?
scale 1 2 Z 4 o

10. Were the graduste students treated appropriately™
scale 1 2 = 4 =

11. Was the program of appropriate length?
scale 1 2 & 4 5

ON ALL THE ABOVE QUESTIONE (3} IS OFTIMUM AND (1) IS MINIMUM
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4.

e

GRADUATE MASTERE LDEGREE pace I cf

QUESTIDONNAIRE

What wez the moszt positive thing about vour agrad school

were there any negatives about the experience?

What was the biggest plius about your advanced educstion”™

How did this compare with your undergraduate experience”

Any additional comments?

FIGURE 2.

tour™
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FARRMETER \ SCHOOL

SCHOGL PRESTIGE

NELL KNOWN FACULTY

QivERSITY OF FaluLlY

SIUJERT-FACULTY 'S
a} ¢ of Ficulty

b} § ot Students
¢) S/F Ratio

ENTRANCE REQUIREMENT

COST sss388

LOTATION

CFFICER OPINION

PROGRAN
a} Thesis Option
8} Core Curriculus
¢) Electives
1) tectmical
13 related
111) tras{r/undyr

¢) Prograa Length

e) lagustry Consta
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